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My invention relates to adjustable, hermetically sealed
thermostatic switches.

It is conventional to precalibrate or preset bimetal
thermostatic switches and then to seal the assembly in an
enclosure of metal or glass, for example, which may even-
tually be evacuated. Difficulty has been experienced with
shifting of the swiich setting or calibration after the as-
sembly has been sealed in its enclosure.,

The reason for this shifting has not been determined, so
that, to producs a given quantity of sealed thermostatic
switches, it has been necessary for the manufacturer to
make up a much larger quantity of preset switches in
order to obtain the given quantity within the calibration
tolerance allowed.

¥ is very cbvious that such procedure is very costly,
invelving selective testing after sealing, and, as above
pointed out, there are many rejects.

My invention eliminates these difficulties in that, broad-
ly, I provide a consiruction wherein the switch may
readily be calibrated after sealing.

Generaliy speaking, my invention provides a construc-
tion wherein one of the contacts of the switch can be ad-
justed positively from the enclosure exterior after assem-
bly and evacunation have been completed. In other words,
my invention provides for the positive temperature ad-
justment of a hermetically sealed thermostatic switch.

in the accempanying drawings,

Fig. 1 is an isometric view of a thermostatic switch em-
bodying my invention;

Fig. 2 is a part sectional elevational view of the assem-
bly of Fig. 1, sealed within its enclosure in accordance
with the invention;

Fig. 3 is a fragmentary sectional view, illustrating a
modified adjusting or calibrating mechanism; and

Fig. 4isa fragmentary sectional view, illustrating a stilt
further modification.

Referring to the drawings in detail and first of all to
Figs. 1 and 2:

Z designates the back plug of a bimetal thermostatic
switch assembly 4, comprising spring contact arms 6 and
§, carrying contacis 19 and 12, respectively; 14 designates
the bimetailic swiich-controlling element. The contact
arms and bimetallic element are insulated from each other
by insulating biocks 16, and all are insulated from and
rigidly secured ic the back plug 2.

The two conductors 18 of the switch are led through
the back plug 2 through fused glass bushings, as shown
at 24.

‘The contact arm § and its contact 1% are movable under
the contro} of the thermo-sensitive element i4, while the
arm & and its contact 12 are adjustable relatively to arm
§ and contact 19, as will be brought out more fully here-
inafter,

22 designates an enclosure within which the switch as-
sembly is to be hermetically sealed,

This enclosure may be metal or glass or other suitable
material, and, as will be seen from the drawings, the back
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plug 2, which is soldered or cemented in place, hermetic-
ally seals one end of 22. 'The other end of 22 is hermetic-
ally sealed by a front plug 24 of metal or other suitable
material, cemented, soldered or otherwise hermetically
and permanently sealed in place.

Soldered or otherwise permanently secured to the inner
face of the front plug 24 is metal bellows 26. The inner
end of the bellows carries a conical plug 28 of insulating
material, to the rear end of which is permanently secured
2 metal retaining ring 30, soldered or otherwise rigidly
secured to the end of the bellows. The other end of the
bellows 28 is soldered or welded or otherwise sealed to
the plug 24,

On the inner face of the front plug 24 and extending
for a short distance within the bellows 26 is an integral
boss 22, bored longitudinally and threaded to receive a
calibrating screw 34, which is adapted to engage a depres-
sion in the insulating conical plug 28. Obviously, by
turning the screw 34 in one direction or the other, the
beliows 26 will be elongated or shortened, as the case may
be, and likewise the insulating plug 28 will be moved to-
ward or away from the contact end of the spring arms
6 and 8.

Secured to the free end of the bimetallic arm 14 is a
block of insulation 38, and riveted or otherwise rigidly se-
cured to the contact arm 6 is 3 pin 38. which extends
from the under side of the arm § and through a hole 46
in the contact arm 8 and into contact with the block of
insulation 38, carried by the bimetallic arm. Cn a nor-
maliy-open type of switch, deflection of the bimetallic
strip away from contact arm 8, due to temperature rise,
will, of course, move the insulating block 28 away from
the end of the pin 33 and permit the spring arm § to close
contact 18 upon contact 2. On 3 normally-closed typs
of switch, the bimetallic strip or arm 14 will be set so as
to be deflected toward the contact arms upon a tempera-
ture rise, so that the pin 38 will be moved in a direction
o separate the contacts 10 and 12,

In both types of switch, no motion is imparted to the
spring arm § by the bimetallic arm, the pin 38 passing
freely through this arm.

In order that the switch may be calibrated or set after
being sealed within the enclosure 22, the spring contact
arm 8 is extended toward the bellows end of the assem-
bly and is bent on a 45° angle, as shown at 42, This
extension of the spring arm § is long enongh constantly
to engage the inner end of the conical insulator 28 car-
ried by the inner end of the bellows 26.

It is obvious that, by adjustment of the screw 34,
the spring contact arm 8 will be deflected so as to de-
créase or increase the distance the bimetallic element
4 must be deflected to obtain the desired opening or
closing of the contacts 30 and 12, depending upon
whether the swiich is of the normaliy-open type, as illus-
trated, or of the normally-closed type above referred to.

As above pointed out, it is customary to svacuate the
enclosure 22 after assembly has been completed, and
the tube 44 has been shown for this purpose, the tube
being pinched closed when evacuaticn is completed,

With my construction it will be obvious that all cali-
brating can be positively effected from the exterior of
the enclosure 22 after all assembling has been com-
pleted. It will be equally obvious that a given quantity
of onits can be produced fo operate within permitted
calibration tolerances withont rejects and without the
tedious and costly testing heretofore necessary with prior
structures,

The construction illustrated in Fig. 3 is precisely the
same as that just described, except for the construction
of the calibrating or adjusting mechanism, In this em-
bodiment of my invention, I provide a bellows 46 of
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glass, having an inner conical end 48 either integral with
or separate from the bellows. The plug 38 for the
enclosure end may be of the same construction as 24 of
Fig. 2 and be provided with adjusting screw 52 like
the screw 34 of Fig. 2. The outer end of the bellows
46 may be sealed to the inner face of plug 50 by a ring
54 to which the bellows is fused, the ring being soldered
or otherwise hermetically sealed to the plug 48.

In the embodiment illustrated in Fig. 4 1 have pro-
vided a constructien for preventing the adjustment bel-
lows from being affected by extreme changes in atmos-
pheric pressures, such as might be encountered on air-
craft, for example. ’

In this construction I provide calibrating bellows 56
equipped with conical insulating plug §8 for engaging
the extended end of the adjustable contact arm, just as
explained in connection with Figs. 1 and 2. The front
closure plug 69 for the switch enclosure 22 is equipped
with a calibrating or adjusting screw 62, the function of
which, of course, is the same as that of the screw 34 of
Fig. 2. In this embodiment of my invention the plug
60 is provided with a depression 64 in its outer face, and
the calibrating screw 62 terminates just short of the
bottom of this depression. After the switch has been
assembled and evacuated, it is calibrated by manipula-
tion of the calibrating screw 62. I then seal the screw
62, to prevent any extreme changes in atmospheric pres-
sure altering the characteristics of the bellows 56 by
forcing air past the screw 62. This sealing off of the
screw 62 1 accomplish by applying a sealing disc 66 to
the depression 64 in the plug 60. This sealing disc is
imperforate and is soldered or otherwise hermetically
sealed in place.

Tt will be seen from all of the foregoing that my inven-
tion provides a construction in hermetically sealed bi-
metallic thermostatic switches wherein the difficulties
inherent in prior constructions have been eliminated.

It is to be understood that changes may be made in

the details of construction and arrangements of parts

illustrated and described within the purview of my in-
vention.

What I claim is:

1. In a device of the class described, a sealed con-
tainer or enclosure; switching mechanism mounted there-
in and comprising a thermo-sensitive element and 2 plu-
rality of spring contact arms, at least one of which is
movable under the control of the said thermo-sensitive
clement, another of said contact arms being adjustable
relatively to said movable contact arm; and means in-

sulated from said contact arms for effecting the positive
adjustment of said adjustable contact arm from the ex-
terior of the said container or enclosure with the seal of
the container intact and without imparting movement
to the thermostatic element.

2. In a device of the class described, a hermetically
sealed container or enclosure; switching mechanism
mounted therein and comprising a thermo-sensitive ele-
ment and a plurality of spring contact arms, at least one
of which is movable under the control of said thermo-
sensitive element, another of said contact arms being
adjustable relatively to the said movable contact arm;
and means insulated from the contact arms operable
from the enclosure exterior and, with the hermetic seal
of the enclosure intact, for effecting the positive adjust-
ment of the adjustable contact arm without altering the
characteristics and setting of the thermo-sensitive ele-
ment. '

3. In a device of the class described, a hermetically
sealed container or enclosure; switching mechanism
mounted therein, said structure comprising spring con-
tact arms adapted to open or close an electrical circuit,
one of said contact arms being movable under thermal
control, another of said contact arms being adjustable
relatively to said movable contact; and means coaxial
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with the switching mechanism operable from the enclo-
sure gxterior and, with the enclosure seal intact, for
effecting the positive adjustment of the adjustable con-
tact arm, said adjusting means being insulated from said
contact arms.

4. In a device of the class described, a sealed con-
tainer or enclosure; switching mechanism mounted there-
in and comprising a plurality of electrical contacts, one
of said contacts being movable under thermal control,
another of said contacts being mounted on a spring con-
tact arm and being adjustable relatively to the movable
contact; a bellows sealed to one end of the said con-
tainer or enclosure and extending inwardly of the en-
closure, the inner end of said bellows being of insulating
material and bearing against said contact arm; and means
coaxial with the said bellows operable from the exterior
of said container or enclosure whereby the said bellows
will be elongated or contracted to effect a correspond-
ing adjustment of said contact arm and the contact car-
ried thereby relatively to said movable contact.

5. In a device of the class described, a container or en-
closure; a back plug and a front plug sealing the two ends
of the container; switching mechanism within the con-
tainer comprising a plurality of contact-carrying arms and
a thermo-sénsitive element mouynted on one of said plugs,
one of said contact arms and the contact carried thereby
being movable under the control of said thermo-sensitive
element, another of said contact arms and the contact
carried thereby being adjustable relatively to the movable
arm and its contact; and calibrating means coaxial with
the switching mechanism carried by said front plug and
operable from the enclosure exterior with the seal intact
for effecting positive adjustment of the adjustable contact
arm and its contact relatively to the movable contact and
while the characteristics of the thermo-sensitive element
remain intact.

6. In a device of the class described, a container or
enclosure; a back plug and a front plug sealing the two
ends of the container; switching mechanism within the
container mounted upon one of said plugs; and calibrating
mechanism carried by the other of said plugs; said switch-
ing mechanism comprising a phurality of contact arms, a
contact carried by each arm, and a thermo-sensitive ele-
ment, one of said arms and its contact being movable
under the control of said thermo-sensitive element, an-
other of said arms and its contact being adjustable rela-
tively to the movable arm and contact; said calibrating
mechanism comprising 2 calibrating screw operable from
the exterior of said container for varying the setting of said
calibrating mechanism without movement of the thermo-
static element while the seal of the contairer remains in-
tact, to effect the said adjustment of the adjustable contact
arm and its contact.

7. In a device of the class described, an enclosure; a
back plug and a froat plug sealing the two ends of the en-
closure; switching mechanism within the enclosure cor-
prising a plurality of spring contact arms and a thermo-
sensitive element mounted on the back plug; a pin rigidly
secured to onme contact arm and passing loosely through
another contact arm; insulation attached to the thermo-
sensitive element and cooperating with said pin, whereby
movement of the pin-carrying contact arm is under the
control of the thermo-sensitive element, the free ead of
the contact arm through which said pin extends projecting
forwardly from its contact and out of the plane of the
arm; a metal bellows sealed to the inner face of said front
plug; an insulating piece secured to the inner end of said
bellows and in constant engagement with the said contact
arm projection or extension; and a screw passing through
said forward plug into engagement with the said insulating
piece carried by the bellows, said screw being rotatable
from without the enclosure and, with the enclosure seal
iz}tact, to adjust the extended contact arm relatively to the
pin-carrying arm.

"'8. In a device of the class described, a hermetically
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sealed container or enclosure; switching mechanism
therein comprising a thermo-sensitive element, a movable
spring contact arm, movable under the control of said
element, another spring contact arm, adjustable relatively
to the movable contact arm; calibrating means including a
glass bellows engaging the adjustable contact arm for ad-
Justing the contact arm; and a calibrating screw threaded
through one end of the container or enclosure into the
bellows and into engagement with the inner end of the
bellows, said screw being rotatable while the container
hermetic seal remains intact, to vary the length of said
bellows without imparting movement to the thermo-sensi-
tive element thereby to effect the desired adjustment or
calibration of the adjustable contact arm, without altering
the characteristics of the thermo-sensitive element.

9. In a device of the class described, an enclosure or
container; a sealing plug for hermetically sealing each
end of the container; switch mechanism within the con-
tainer carried by one of said plugs, said switch comprising
a pair of spring contact arms, one of which is movable
under varying temperature conditions, the other of which
is adjustable relatively to the movable contact arm; a
bellows secured to the other of said plugs the inner end
of the bellows being electrically insulated from and en-
gaging the adjustable contact arm; a calibrating screw
passing through said last-named plug and extending into
the bellows into engagement with the inner end of the
bellows to vary the length of the bellows, thereby to effect
adjustment of the adjustable contact while the seal of the
container remains intact, the bellows and calibrating screw
being in axial alignment with said switch mechanism,
the outer face of the screw-carrying plug being provided
with a depression, and said calibrating screw passing
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through this portion of the plug; and an imperforate disc
sealed in said depression and overlying the head of the
calibrating screw, thereby to prevent varying air pressures
from changing the setting of said bellows.

10. A thermostatic switch comprising, in combination,
a hermetically sealed enclosure; switching mechanism
therein comprising a plurality of spring contact arms; a
thermo-sensitive element within said enclosure for con-
trolling the movement of one of said contact arms; in-
sulating mounting means within the said enclosure for
one end of each of said contact arms and one end of the
said thermo-sensitive element, the other end of said arms
and element being free; a head for each end of said en-
closure; an adjusting member extending through one of
said heads along the axis of the enclosure for adjusting the
spacing of the free ends of the contact arms from each
other; and leads attached to said contact arms and extend-
ing through the other head of the enclosure.
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